Effects of antidepressant drugs on synaptic protein levels and dendritic outgrowth in hippocampal neuronal cultures.
The alteration of hippocampal plasticity has been proposed to play a critical role in both the pathophysiology and treatment of depression. In this study, the ability of different classes of antidepressant drugs (escitalopram, fluoxetine, paroxetine, sertraline, imipramine, tranylcypromine, and tianeptine) to mediate the expression of synaptic proteins and dendritic outgrowth in rat hippocampal neurons was investigated under toxic conditions induced by B27 deprivation, which causes hippocampal cell death. Postsynaptic density protein-95 (PSD-95), brain-derived neurotrophic factor (BDNF), and synaptophysin (SYP) levels were evaluated using Western blot analyses. Additionally, dendritic outgrowth was examined to determine whether antidepressant drugs affect the dendritic morphology of hippocampal neurons in B27-deprived cultures. Escitalopram, fluoxetine, paroxetine, sertraline, imipramine, tranylcypromine, and tianeptine significantly prevented B27 deprivation-induced decreases in levels of PSD-95, BDNF, and SYP. Moreover, the independent application of fluoxetine, paroxetine, and sertraline significantly increased levels of BDNF under normal conditions. All antidepressant drugs significantly increased the total outgrowth of hippocampal dendrites under B27 deprivation. Specific inhibitors of calcium/calmodulin kinase II (CaMKII), KN-93, protein kinase A (PKA), H-89, or phosphatidylinositol 3-kinase (PI3K), LY294002, significantly decreased the effects of antidepressant drugs on dendritic outgrowth, whereas this effect was observed only with tianeptine for the PI3K inhibitor. Taken together, these results suggest that certain antidepressant drugs can enhance synaptic protein levels and encourage dendritic outgrowth in hippocampal neurons. Furthermore, effects on dendritic outgrowth likely require CaMKII, PKA, or PI3K signaling pathways. The observed effects may be may be due to chronic treatment with antidepressant drugs.